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USEf ADVANTAGE 
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PREFERRED METHODS 
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Temper rolUng is performed at a reduction of 50% or lass 
and for method (II) 7.0-50%.<l4pp2363ALHDwgNo0/0) 
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© Method of producing high-strength steel sheet used for can, 

© A method of producing a steel sheet useful for making cans. The method steps include hot-rolling a slab 
consisting of about 0.0005 to 0 01 wt% C, about 0.001 to 0.O4 wt% N (the total of C and N Is at least about 
0.008 wt%), about 0.05 to 2,0 wt% Mn. about 0.005 wt% or less Al, about 0.01 wt% or less O at a finish rolling 
temperature within a temperature range of about the Ar 3 point to about 950 "C, coiling* the rolled material at a 
temperature range of about 40JUo_600_lC, cold rolling the material, continuously annealing the material at a 
temperature higher than thejecjystalfo^ and then temper-rolling the material. 

The steel sheet exhibits good workability during can making and which can be formed into a can having high 
strength. 
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BACKGROUND OF THE INVENTION 
Field or che invention 

s The present Invention relates to a method of producing a high-strength steel sheet which exhibits good 
workability and which can be formed into a can having high strength by drawing with minimized earing. 

According to JIS G 3303, the temper degrees of black plate used for can making are classified In 
classes T-1 to T-6 in order of softness. A target value of Rockwell hardness (HR 30T) is determined for 
each of the temper degrees. Sheet materials having a temper degree of T-3 or less are referred to as ''soft 

to materials", and sheet materials having a temper degree of T-4 to T-6 are referred to as "hard materials". 

Soft steels having a temper degree of T-i or T*2 are generally used as materials for making two-piece 
cans auch.as drawn and ironed can$, drawn and redrawn cane, drawn and thin redrawn cans and the like, 
because of their property of deep drawablllty. tn recent years, however, the steel has more often been 
thinned in order to decrease the cost of the can. Since the strength of a steel sheet must thus be increased 

75 'to compensate for the thickness decrease, hard steels having a temper degree of T-4 to T-6, which is 
hfgher than that of conventional can materials, are more often used. Higher strength is also required for 
three-piece cans as thinning of cans progresses. These are generally produced from a material having a 
temper degree of about T-4 to T-5. 

Particularly when two-piece cans are produced, if significant earing is encountered during drawing, the 

so yield of product deteriorates, and difficulties such as breakage of earing and the like occur during can 
making, thereby decreasing production efficiency. For this reason, a steal sheet is required which 
encounters reduced earfng-during drawing. In addition, when the height-ota can is achieved by drawing, as 
in drawn and redrawnr(DRD))cens and drawn and thinned redrawn (DTRy cans, good drawability is also 
required of the steel. ^^-^ k^^J 

2$ However, although many conventional steels have high strength they exhibit poor drawability and 
undergo excessive earing during can making. There is accordingly a serious demand for improving the 
characteristics of these can-making materials. 

Description of the Related Art 

30 

Examples of methods of producing black plate of a hard material having good workability and a temper 
degree of T-4 to T-6 Include the methods disclosed in Japanese Patent Uid-Open Nos. 58-27931 and 2- 
116027. 

Japanese Patent Laid-open No. 58-27931 relates to a method of producing a base steel sheet for tin or 
ss tin-free steel sheet This method comprises hot rolling low-carbon aluminum killed steel containing 0.01 to 
0.04 wt% carbon, pickling, cold rolling, annealing, and temper rolling. However, It Is difficult by this method 
to obtain a steel sheet which satisfies the level of workability required for thin material for forming into two- 
piece cans, 

Japanese Patent Uid-Open No.2-na027 discloses a method of producing a steel sheet for making 
4o cans. This method comprises hot rolling a continuously cast slab consisting of 0.004 wt% or less carbon. 
0.05 to 0*2 wt% aluminum, 0.003 wt% or less nitrogen and 0.01 wt% or less niobium, cold rolling the 
resulting material at a reduction of 85 to 90 %, continuously annealing the material and temper-rolling the 
material at a reduction of 15 to 45 % The steel sheet obtained by this method exhibits excellent deep 
drawability, and encounters reduced eating during drawing. However, the method presents a problem with 
45 respect to the low level of work hardening during can making, which Is due to i small amount of strain 
aging. 

in order to secure the strength of the body of a two-piece can such as a Dl can, a DRD can t a DTR can 
or the like, work hardening comprising drawing, ironing and the like is empioy^"c!uTin^an'rnaklng: The 
use of steel sheets obtained by the above methods and exhibiting less strain aging thus prevents the 
so production of a can having a body with sufficiently high strength. 

SUMMARY OF THE INVENTION 
i 

An object of the present invention is to provide a steal sheet for making cans which permits an increase 
ss of strength despite a decrease of thickness of a two-piece or three-piece can, which overcomes the 
problems associated with conventional methods, and which can produce a steel sheet having good 
workability and strength and capable of being formed into cans of various types, particularly two-piece cans. 
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in accordance with one aspect of the present invention, the method comprises hot-rolling a slab at a 
finish rolling temperature which ranges from about the Arj transformation point of the metal to about 950 • C. 
colling the rolled material at a temperature within the range from about 400 'C to 600 'C. cold-rolling the 
material after pickling, continuously annealing the material at a temperature higher than the recrystalteation 
5 temperature, and then temper-rolling the material at a reduction of about 5 % or more. The slab used 
consists of about 0.0005 to 0.01 wt% O, about 0^001 to 0.04 wt% N One total amount of C and N (s at least 
0.008 wt%>, about 0.05 to 2.0 wt% Mn. about 0.005 wt% or Ws' Al. about 0.01 wt% or less O, and the 
balance comprising Iron and incidental impurities. 

The slab may advantageously contain at least one other metallic constituent. Including about 0.001 wt% 
to to 0.01 wttt Tt, about 0.001 to 0.01 wt% Nb, and about 0.0001 to 0.001 wi% B or any combinations thereof. 

In accordance with another aspect of the present invention, the method previously described may be 
performed on a similar slab which also contains about 0.03 to 0.1 5 wt% P. 

The slab may further contain at least one additional metallic constituent comprising about 0.001 wt% to 
0.Q1 wt% Tl. about 0.001 to 0.01 wt% Nb. and about 0.0001 to 0.001 wt% B, or any combination thereof. 
rs ' Other features and variations or the present invention are made clear by the detailed description below, 
which is intended to illustrate specific embodiments and not to limit the scope of the invention, which is 
defined In the appended claims. 

BRIEF DESCRIPTION OF DRAWING 

20 

Fig. 1 is a graph showing relationships between reduction and yield stress when a strain is applied by 
rolling to various steels. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

As an illustration of specific examples of this invention, several experimental examples which resulted In 
the achievement of the present invention will now be described and compared with comparative examples 
that are outside the scope of the invention. 

A slab consisting of 0.003 wt% C, 0.006 wt% N (C + N ■ 0.011 wt%), 0.3 wt% Mn, 0,002 wt% Al. 0.01 
30 wt% P (in this case, an incidental component), and 0.004 wt% O, was prepared. We also prepared another 
slab consisting of 0.005 wt% C. 0.005 wt% N (C + N - 0.010 wt%), 0.2 wt% Mn, 0.002 wt% At, 0,08 wt% 
P and 0.004 wt% O. Each of these slabs was hot-rolled at a finish rolling temperature of 860'C and was 
then colled at a temperature of 520 * C. After cold-railing and continuous annealing, the former and latter 
slabs were subjected to temper rolling at a reduction of 3 % and 1 %, respectively, to produce steel sheets 
as (Experimental Steel Samples 1 and 2, respectively), having a temper degree of T-4. 

On the other hand, an ultra low-carbon slab consisting of 0.002 wt% C, 0.002 wt% N (C + N - 0.004 
wt%), 0.3 wf& Mn, 0,05 wt% Al, 0.004 wt% O, and 0^003 wt% Nb was hot-rolled in a conventional manner, 
cold-rolled at a reduction of OB <&, continuously annealed and then temper-rolled at a reduction of 20 % to 
produce a steel sheet (Experimental Steel Sample 3) having a temper degree of T-4. 
40 Another low-carbon slab consisting of 0.03 wt% C, 0.003 wt% N (C + N = 0.033 »!%), 0.2 wt% Mn, 
0.05 wt% Al, and 0.004 wt% O was used as a comparative slab. It was then hot-rolled in a conventional 
manner, cold-rolled, continuously annealed and then temper-rolled at a reduction of i % to produce a steel 
sheet (Experimental Steel Sample 4) having a temper degree of T-4. 

After each of the experimental steel sheets (Experimental Steel Samples 1 to 4) was subjected to aging 
45 (at 210 1 C for 20 min.) corresponding to coating and baking during can making, the strength and workability 
of the products were evaluated. 

Workability during usual drawing was evaluated based on the Lankford value (r value); a high average r 
value shows excellent deep drawabfllty. The amount of earing produced was evaluated on the basis of the 
planar anisotropy of the r value (At value); a Ar value close to zero shows a small amount of earing and 
so excellent workability, particularly, when the steel sheet is used for making two-piece cans. 

The workability of each of the steel sheets during can making was than evaluated by measuring the 
average r value and the &r value (in the present invention, the absolute value of Ar Is shown). 
The results of measurement are shown in Table 1 which follows: 
i 

55 
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experimental 
Sample No. 


Mean r Value 

S_ ^ 


) tj Value 


1 


1.6 


0.1 


2 


1.6 


0.1 


3 


1.6 


0.1 


4 


1.1 


07 
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As is shown by Table 1, each of experimental Steel Samples 1 and 2 showed a high average r value 
and a low Ar value and exhibited workability much batter than that of experimental Steel Sample 4, which 
was formed from a low-carbon steel generally used as a hard material. Their characteristics were equivalent 
to those of Expenmental Steel Sample 3, which was formed by using an ultra low-carbon steel which is 
generally considered to have excellent workability when used for making eans. It was thus apparent that 
Expenmental Steel Sempies 1 and a had excellent workability when used to make steel sheets for cans. 

Further, the yield stress of each of the samples was measured by tensile tests after strain was applied 
by rolling. This was done in order to evaluate the strength of the two-piece can formed by using the sheet 
produced in each sample. 

Of the present two-piece cans, the body of a Dl can is subjected to working to the greatest extent 
during can making; a rolling simulation shows a working reduction of about 70 %. The extent of working 
during formation of two-piece cans such as DTR and DRD cans, other than Dl cans, Is smaller than that of 
Dl cans. The strength characteristics of the various two-piece cans formed can thus be evaluated by 
measuring the strength changes caused by working at a reduction of 70 % or less. 

Fig. i shows the relation between the reduction and the yield stress of the steel sheets obtained by 
rolling the steel sheet of each experimental sheet sample produced with a temper degree of T-4. 

As seen from Fig. 1, the increase of yield stress of each of Experimental Steel Samples i and 2, which 
was caused by working, was greater than that of Experimental Steel Sample 4 using low-carbon steel which 
is generally used as a hard material. This shows that the strength of the can formed was clearly Increased. 
It Is thus apparent that experimental Steel Samples 1 and 2 were very useful tor thinning sheets for use In 
cans. 

Like the Dl cans, two-piece cane are generally subjected to coating and baking before or after forming.' 
After temper rolling, each of the Experimental Steel Samples was thus subjected to rolling (reduction 70 %) 
corresponding to the amount of working for forming Dl cans without aging treatment, and then subjecting to 
aging treatment corresponding to coating and baking. At tne same time, the yield strength of each of the 
samples was measured. As a result, the yield strength measured was the same as that obtained when the 
material was subjected to aging treatment before rolling. 

The above results also reveal that each of Experimental Steel Samples 1 and 2 of the present invention 
has its strength easily increased by temper rolling, as compared with Experimental Steel Sempies 3 and 4 
of comparative steel, and that Experimental Steel Samples 1 and 2 were useful for obtaining high-strength 
steel sheets for thinning of three-piece cans. Possible bases of these results ere the facts that the C and N 
contents In the solid solution were high, that the steel was highly pure (containing -small amounts of carbide 
and nitride), and that the crystal grain size was relatively large. 

A description win now be made of the reasons for providing ilmits in defining the scope of the present 
invention. 



(Chemical Composition) 

C: about 0.0005 to 0.Q1 wt% 



C is an important? component in the present Invention. The presence of C in sortd solution In steel 
increases the strength of the steel, particularly, increases the yield strength of a can formed of the sheet 
ss due to the application of working strain. However, if the C content exceeds about 0.01 wt % It tends to 
precipitate as cememite or the like; thus an increase of strength of the resulting can cannot bo expected. 
Further, the presence of the pr cipltate in a hot-rolled steel sheet decreases the av rage r value after cold 
rolling and annealing. Moreov r, when N content is abundant. C content may be lowered with a present 
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ste imakjng techn logy to an economically allowable limit as low as to 0.0005 wt%. Therefore, the content 
f C is within the range of about 0.0005 wt% and 0.01 wt% 

N: about 0.001 CO 0.04 wt% 

$ 

Similarly, the presence of N in a solid solution state in steel Increases the steel strength of the can 
formed. However, if the N content exceeds about 0.04 wt%, a precipitate of Iron nitride or the like is formed 
in the steel, and doss not contribute to further increase of strength, and also deteriorates workability. 
Moreover, when C content is abundant N content may be lowered with a present 6teelmaking technology to 
to an economically allowable limit as low as to 0.001 wt%. Therefore, the content of N is within the range of 
about 0.001 wt% and 0.04 wt%. 

C + N: about O.0OB wt% or more 

is C and N are important for increasing the strength of the can formed, as compared to conventional cans. 
The presence of C and N as components in a solid solution increases deformation resistance due to strain 
aging when a strain is applied to the steel. Namely, the presence of both C and N components can further 
increase the strength of the sheet due to working. In accordance with the present invention the ranges of 
these components are limited and the production conditions are controlled so that components C and N are 

20 mainly present in a solid soJution state. The increase of strength, which ja caused by working, can thus be 
evaluated based on the total content of C and N. When the total content of C and N Is about 0.008 wt% or 
more, strength after working can achieve e value higher than that attained from conventional materials. 
Particularly, keeping in mind that the steel of the present invention usually contains a small amount of Al, 
AIN does not precipitate, and strain aging Is thus easily produced by N. It is thus preferable that the N 

es content Is at least half of about 0.006 wl % which (s the lower limit of the total content of C and N, I.e.. at 
feast about 0.004 wt%. 

Mn: about 0.05 to 2.0 wt% 

90 Mn is effective for improving the strength of the steel and Is required for preventing hot brittleness due 
to the presence of 6. It is necessary for obtaining the above effects that the Mn content is at least about 
0.05 wt%. However. If a large amount of Mn is added, the hot-rolled steel sheet is hardened and cold-rolling 
becomes very difficult. Thus the upper limit of the Mn content is about 2 wt%, and the Mn content is within 
the range Irom about 0.05 wt% to 2.0 wt%. 

A): about 0.005 wt% or less 

Al Is a very important component in the present Invention. In usual aluminum killed steel, since a large 
amount of Al Is added for sufficiently decreasing the oxygen content, at least about 0.02 wt% of soluble Al 

*o is present in the steel In particular, when a steel sheet required to have sufficient workability is produced, 
the content of soluble Al is generally at least about 0.04 wt%, and the component N in the steel Is 
sufficiently precipitated by coiling the steel sheet at a high temperature after hot-rolling. 

Similarly, In the present invention, deoxidization by Al is required for decreasing the oxygen content In 
steel because oxygen cannot be sufficiently removed by providing only vacuum degassing during formation 

is of the steel. In the practice of the present Invention, however, since N is present as>a solid solution in the 
steel and serves to Increase the strength of the steel sheet and the presence of soluble Al tends to slow 
down the increase of strength of the can formed, as described above, the content of soluble A| in the steel 
must be kept as low as possible. The presence of insoluble Al. I.e.. aluminum oxide, in steal causes 
problems such as tendency toward breakage during formation of the can. For the above reasons, the 

so contents of both soluble and insoluble Al in steel must be decreased, and the allowable upper Kmit of the 
total Al content is about 0.005 wt%. 

O: about 0.01 wt% or less 
i 

55 O is hardly present In a solid solution state in steel, and is present in the form of an oxide. Particularly, 
when O Is present in the form of aluminum oxide, the oxide has adverse effects such as breakage during 
formation of a can and the like, as described above. In th practice of the pr sent invention, however, the 
amount of aluminum us d in the step of producing steel is limit d. and the aluminum oxide Is separated as 
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much as possible by floating in the process of producing steel. Although th content of aluminum oxide 
(which is a serious problem) is thus significantly decreased, if large mounts f oxides other than aluminum 
oxide are present, the workability and corrosion resistance of steel significantly deteriorate. The 0 corn nt is 
thus kept as low as possible, and the upper limit of the O content is about 0.01 wt%. Particularly, when the 
workability of a flange portion of a cen Is a problem, e,g.. when Dl cans. OTR cans or the like are being 
produced, the O content of the steel is preferably about 0.006 wt% or leas. 

P: about 0.030 to 0.1 5 wt% 

P is a component effective for increasing the strength of steel and decreasing the reduction of the 
temper rolling of the steal. Although P has a substantial strengthening effect, the P content In a conventional 
steel sheel for making cans Is held down to a low value of about 0.01 wt% in order to prevent deterioration 
of corrosion resistance. However, fn the present invention, the amounts oF precipitates such as carbide, 
nitride, oxide or the like in the steel, which adversely affect its corrosion resistance, are decreased as much 
as possible by controlling the contents of C. N. Ai, O and the like, thereby producing a clean steel. The 
steel material of the present invention thus has higher corrosion resistance than that of conventional 
materials, and the corrosion resistance is not affected by adding P to some extent. The P content is thus at 
least about 0.03 wt% which has the effect of Increasing the strength, and the upper limit is about 0.15 wt% 
which does not cause deteriorating workability. 

Ti. Nb: about 0.001 to 0,01 wt%, B: about 0.0001 to 0.001 wt% 

As described above, in th© present Invention, the growth properties of crystal grains are Improved by 
significantly decreasing the AI content to a value lower than that of conventional AI killed steel. The grain 
size of the steel sheet is thus significant* affected by the soaking temperature during continuous annealing, 
and is easily affected by a change in the soaking temperature during passage of the sheet, thereby causing 
a vanation In strength. In order to decrease this effect, selected amounts of any of Ti, Nb or B or 
combinations thereof may be added for controlling grain growing properties. 

The addition of Ti, Nb or B or any combinations thereof decreases the effect of variations of soaking 
temperature on the grain size, improves workability and advantageously increases hardness due to 
decrease of size of the crystal grains after reerystallization. it is effective for exhibiting the effects to include 
at least about 0,001 wt% of Ti or Nb, or at least about 0.0001 wt% of B. However, if the content of TI or Nb 

™^lr T Ut °'V J**' W thB COntent of B exceedfi about °- 001 a carbonitride or a nitride, 
^?j* bV !^ ma * be forrne *' ^ contents of C and N in the steel are undesirably decreased. Thus the 
content of Ti or Nb rs held within the range of about 0.001 wt% to 0.01 wt%, and the content of B Is within 
the range of about 0.0001 wt% and 0.001 wt%. 
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Production Conditions 
40 Production of steel 

The meftlng method and degassing conditions are not limited, and the steel may be produced by any 
usual method while paying attention to the control of the amount of Ai added and the decrease of the O 
content. 
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^V lab iS P ref9rab| y PWluwd by continuous casting, the slab producing method is not 
specifically limited. 

Hot-rolling 

With a finish rolling temperature lower than the Ar 3 transformation temperature, the grain size of the 
8hSe V 3 [ncreased ' and WW 91-aJ" of the steel sheet after cold rolling and 
£^!f* * ,on ailing is Increased, thereby decreasing the strength of the steel. The finish rolling 
wmpera ure is thus higher than the An transformation temperature. On the other hand. If the finish rolling 



» . , , T - -m T ».«. u .u, vi r mo umioi MGHiv, ii imp union lunpny 

SK ^ZTl t*lZ*^ y H&»UDtmjmUfr of tho hot-rolled steal sheet is increased. The upper , 
56 limit of the finish rolling temperature i9 tfius about 950 * C. 1 
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Coiling temperatur 

»„h 'IT^'l'? lB,npe . raturs after "o'-ra'lins is too high, C In the hot-roiied steel sheet easily precipitates 

- oT*a S^SlS 11"! ♦ * WBd the CrVS,al 9rain 9rcw,n ° pr °P ert >' is lm e™<* and (he crystal grain sue 
of the howled steel sheet increases as the coiling temperature increase*. Particularly it Is Dreterabie or 
decreeing the crystal grain si*, to coil the sheet at a low temperature of about NO ■ X or leS^n ^ She 

cannot be sufficiently performed. The lower limit of the coiling temperature is thus about 400 'C. 
Cold railing 

moS. 3ha6t h0t ' r0lled ^ ab0V0 methC>d ™ y ba pi< * lec ' infl then "Willed by any usual 
Annealing (recrystallwation annealing) 

The coid^roiied steel sheet is annealed by continuous annealing which hardly produces C precipitates 
w^h causes the formation of products with good uniformity and which exhibits goo? produK The 
S™« T r3 T m ^ y be the «»ViWiiailon temperature or above After aZS ng ISne mI 

i^^s^^ P ^s: ,, " ,empera,ure ranfl9 01 ,h ° ^ temperature to 

m Tamper rolling 

the » , 5WbJ T :, !, d . ,0 tempef r0 " in9 with m Wropriate reduction In order to obtain 

[Examples] 

K S5T-ST3 SiM= " M S2f £S 
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As is show by the actual results, any one of Sample Nos. i to 21 shows a large average r and a small 
ss Ar value. Samples Nos. i to 21 also show good workability and small amounts of earing produced during 
forming of cans (Dl cans), and further show can strengths higher than Sample No. 23 whtcn is a 
comparatlv example based upon the use of a low-carbon steel. 
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On the other hand, Comparative Sample No. 23 shows can strength whicll is to»er to* that oM the 
examples of the present Invention. This sampl also showed poor workability and substantial earing Ounng 
£Xl£ W ComparaUve Sample No. 22 had go d workability and small amounts* «™ d ^ 
can making it possessed clearly insufficient can strength. Samples Nos. 1. 8. 13. 16, 22 and 23 ^were 
ZiSS -neaied under ^conditions shown in Table 3 and were «^ " wJ 
reduction of 30 %. tinning, coating and baking and were then formed .nto a three-p a* can. A ™P'°™" 
obtained from the body of each of the cans and was examined wi* respect to 

the values of yield strength of Samples Nos. 1, 8. 13, 16, 22 and 23 were 70. 72 78 80 52 and 65 
kgf/mm*. respectively. The can strengths of the Steels of the present invention (Samples Nos. 1. 8. 13 and 
16> are higher than the comparative steels (Samples Nos. 22 and 23). „, 

?n adStion the steel of the present invention causes no problem with respect to surface properties or 
corrosion resistance, which are problems when used as a steel sheet used tor can. 

AlSough.'in the above examples, a tinned steel sheet was finished to a Dl can or a 
steel sheet ootained in the present invention can be used as a tin-free steel sheet, a comoosrte plated steel 
H a TelThee, SU biU?d to coat printing before working, a steel ^*^™J«^™ 
film or other forms of sheet steel. The steel sheet can also advantageously be applied to various, two-piece 
cans and three-olece cans such as DTB cans. DRO cans and the like, other than Ol cans. 

£X3ZZ£* effectively employe c and N In a solid solution state so as to prov. de a h ard th.n 
steel sheet which permits achievement of strength Increase corresponding to a reduction *£ k " 9 « °!° 
two-plece can or three-piece can and which exhibits good workability dunng can £ 
reduction of temper rolling after annealing by the continuous annealing method is controlled during the 
producing process so that a hard materia, having strength corresponding to any de&red degree of th.nA.ng 
cTte stained from the same material. The present invention can thus improve the productivity and 
economy of producing steel sheet and has remarkable effects In actual production and use. 
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Claims 



1 A method of producing a high-strength steel sheet used for can comprising: 

TSSinJ ! a Zi Tat a temperature wi*in the range of about the Aro transformation temperature to 

30 about 950 'C; 

coiling the rolled material at a temperature range of about 400 • C to 600 • C; 

cold-rolling the resulting material after pickling to form steel strip; t ^ M „ hlrtV 

continuously annealing the steel strip at a temperature higher than the recrystaiLzatlon temperature. 

and then temper-rolling the strip at a reduction of about 5 % or more; 
5S wherein said stab has the following composition: 

C; about 0,0005 to 0.01 wt%, 

N: about O.OOTtO 0.04 wt%, 

the total amounTof C and N being about 0.008 wt% or more, 
Mn: about 0*05 wt% to 2.0 wt%, 
40 A|: abou t 0.005 wt% or less. 

Ofabout 0.01 wt% or less, and 

the balance consisting of iron and incidental impurities. 

2. A method of producing a high-strength steel Sheet used for can according to Claim 1 . wherein said slab 
jtf^ further contains at least one member selected from the group consisting of: 
' 71: about 0£Qlwt% to 0.01 wt% 

Nb: about 0,00 1 wt% to 0,01 wt% 
B: about oTSo&l wl% to 0.001 wt%. 

A method of producing a high-strength steel sheet used for can according to Claim 1. wherein said 
temper rolling is performed at a reduction of about 50 % or lees. 

A method of producing a high-strength steel sheet used for can, ssid steel containing phosphorus and 
having increased strerfgth and decreased reduction, comprising: 

hot-rolling a slab having a composition as defined hereinafter at a temperature wrthjn the range ot 
about the Ara transformation temperature of the steel to about 950 "C; 

coiling the rolled material at a temperature range of aboutjOD ' C to_600*C; 
colovolllng the resulting material after pickling to form steel strip; 
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continuously annealing the steel strip at a temperature higher than the recrystallization temperature 
of the ste I; 

and then temper-rolling the strip; 

wherein said slab has the following composition: 



N: about 0.001 to 0-04 wt%. 

the total amount of C and N being about 0,006 wt% or more, 
Mn: about 0.05 wt% to 2,0 wt%. 
P: about 0.03 wt% to 0.15 wt%, 



0: about 0.01 wt% or less, and 

the balance consisting of Iron and Incidental impurities. 



B. A method of producing a high-strength stool sheet used lor can according to Claim 4, wherein said slab 
is ' further contains at least one member selected from the group consisting of; 
Ti; about 0,001 wt% to 0-01 wt%. 
rg^boutfcOO^wTKi to 0.01 wt%, 



B: about 0.0001 wt% to 0.001 wt%. 



20 6. A method of producing a high-strength steel sheet used for can according to Claim 4, wherein temper 
rolling is performed at a reduction of about 1 .0 % to 50 %. 
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C: about O.ooos to 0.01 wt% r 
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Al: about 0*005 wt% or less. 
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